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Recognizing the need for an inexpensive data 
acquisition system, it was decided to investigate the use of 
the Hewlett-Packard Interface-Loop concept. 
The equipment necessary to acquire, store, and display 
voltage/time measurements was purchased. This report 
discusses the integration, application, and operation of 
this equipment. It was found that such a system would 
perform satisfactorily under limited conditions but, as 
might be anticipated, was severely limited in frequency 
response. It is recommended that the system be upgraded to 
multi-channel capability. 
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Recent field experience has shown a significant need 
for an inexpensive, internally powered, data-acquisition 
system that can be readily set up at a remote site. To 
satisfy this need, several pieces of equipment were 
purchased from Hewlett-Packard, so that their technique of 
interface looping could be utilized for this purpose. 
This report discusses the system and its operation. 
The system consists of an HP-41CV calculator, a multimeter, 
a cassette drive, and a printer. Voltage input data may be 
obtained from several sources, a thermocouple for example, 
over a given time interval and stored in the registers of 
the calculator. All the data are then recorded on a mini-
cassette and, if ne~ded, a listing of the data may be 
printed-out on the tape printer. A plotter is also 
available for the system; however, it requires a 110-volt 
power supply and would typically be used in a laboratory or 
office situation. 
Chapter II discusses the concept of the interface-loop 
and the roles of the peripheral devices in the system. 
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Chapter III provides basic information for each component. 
Chapter IV explains the procedures for operating this 
system. 
CHAPTER II 
THE INTERFACE - LOOP CONCEPT 
The Hewlett-Packard interface loop (HP-IL) allows the 
user to connect the controlling calculator to other 
peripheral devices and to perform many inter-related 
operations. When any of the functions in the interface loop 
are executed, the interface module translates the function 
into a sequence of instructions. Those instructions are 
sent around the interface loop to each device, one at a time 
[l]. In other words, the calculator and peripheral devices 
communicate by using the HP-IL instructions. 
The HP-IL devices can act in any of three roles, i.e., 
as a controller, as a talker, or as a listener. Any. device 
that is riot assigned a particular role is termed inactive. 
The controller (calculator) designates the roles of the 
devices and controls the operations of the loop. A talker 
is a device that inputs information to the interface loop; 
it is designated and enabled by the controller. Only one 
talker can be in the loop at any particular time, and the 
controller can be a talker. The cassette drive sending data 
from a stored file and a multimeter sending voltage 
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measurements are examples of talkers. A listener is a 
device that receives information on the interface loop. 
There may be more than one listener in the loop at the same 
time; listeners are again designated by the controller. The 
controller can also be a listener. A cassette drive 
receiving and storing data in a file and a printer receiving 
and printing information are examples of listeners. A 
device in the loop cannot be a listener and a talker at the 
same time [l]. 
Device Addresses 
Each device has an address to distinguish it from the 
other devices in the loop. The system controller 
(calculator) always assigns sequential addresses to the 
devices. These addresses start with address 1 for the 
device next in order after the controller in the direction 
of information transfer [l]. So each device has a unique 
address stored within itself (see Figure 1). Note that the 
printer is an independent item; and does not have any 
address per se; it will operate only when certain 
instructions are sent from the controller. 
Data, for example, may be sent by a talker (the 
multimeter) when enabled by the controller (calculator). 



















Figure 1. Device addresses and direction of information/data 
transfer. 
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loop as necessary. The data are stored temporarily in the 
calculator. This process continues until the multimeter 
informs the calculator that all requested data have been 
sent. When each device receives the information (data or 
command) it will perform one of the following operations: 
(a) Sends the information/data to the next device. 
(b) Processes the information and sends it to the next 
device. 
Each talker receives the information after it has 
travelled completely around the loop. Then it checks for 
transmission errors by comparing the received information to 
the original information. Then the next set of information 
may be sent around the loop [l]. Finally, the data that 
have been temporarily stored in the calculator will be 
transferred to the cassette drive. The data can then be 
sent to the printer and/or plotter for display. 
CHAPTER III 
THE COMPONENTS 
The Hewlett-Packard data acquisition system consists of 
a HP-41CV calculator, HP3468A multimeter, HP82161A digital 
cassette drive, HP82143A printer, and HP82184A plotter. The 
description of each device follows: 
Calculator 
The calculator can be turned on by pressing the ON 
switch. The power for the ~alculator is provided by either 
disposable batteries (size N) or a rechargeable 
battery pack. Since the calculator needs little power, even 
disposable batteries provide many hours of operation. When 
the batteries weaken, the calculator displays BAT. The 
calculator should always be turned off while replacing new 
batteries or changing the battery pack [2]. 
The capabilities of the HP-41CV calculator may be 
expanded by using different plug-in modules. These include 
the time, the plotter, the interface, and the printer 
modules. Each one has the functions required for the 
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special need. For instance, by using the time module, the 
calculator can be used as an alarm clock. 
The calculator has 319 registers that can be specified 
for either data storage or program memory. The number of 
data storage and program memory registers can be controlled 
by the SIZE function. When the SIZE function is executed, 
the calculator prompts for a three-digit number from 000 
through 319 specifying the number of data storage registers. 
The remainder of the registers will then be automatically 
specified for the program memory. Appendix B shows how to 
load a program such as "STORE," "PRINTT," and "PLOTT" into 
the program memory of the calculator. Each data point 
requires two registers and those three programs occupy 193 
registers of the program memory. The number of registers in 
the calculator can be increased to about 16,000 by using a 
cassette drive. A card reader is also available for storing 
either data or programs but a card only stores the contents 
of 16 registers at a time [2]. 
The calculator is almost a mini-computer but it does 
not function nearly as fast as a computer. The user mode of 
the calculator is convenient in that a program may be 
executed by simply pressing one key. The alpha mode allows 
the alphabetic characters to be typed into the calculator. 
The calculator has over 130 standard functions, 68 of 
which can be used by pressing function keys on the keyboard. 
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The rest of the functions can be used by assigning them to 
the user mode keyboard. 
Multimeter 
The power switch is located on the front panel of the 
multimeter. Inside the multimeter there is a battery pack 
which provides up to five hours of continuous operation. 
When the power is turned on, every segment in the display is 
turned on for about two seconds as part of a self-test 
procedure. Upon completion of this self test, the display 
indicates an O.K. state. If the self test is unsuccessful, 
a diagnostic message will be displayed, indicating the 
circuit area where the failure has occurred [3]. 
The display annunciate~, located at the bottom of the 
display, indicates the status of the multimeter at that 
moment. When the multimeter is addressed to listen by 
controller, it displays LSTN (listen). When the multimete r 
has been addressed to talk to the other devices in the 
system such as the calculator, the annunciator displays TLK 
(talk). While the multimeter is on and sending data to the 
calculator, it displays RMT (remote control), the front 
panel keyboard will be inactive except for the LOCAL key. 
By pressing the LOCAL key, the multimeter will be taken out 
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of REMOTE control and the front panel keyboard will be 
activated. 
The single trigger (S TRIG) displays when the internal 
trigger is disabled. The multimeter displays the old reading 
until a new reading is requested by the controller. The 
thermocouple (or other input) is connected to the input 
terminals located on the front panel of multimeter. 
The autozero key (function) corrects any offset 
(thermal) errors generated within the amplifier circuitry of 
the multimeter. The autozero function has been previously 
programmed, and the user does not need to press the key. 
With the autozero function on, the multimeter reading will 
be more accurate since it will take two measurements per 
reading: a "zero" and the input voltage measurement. The 
multimeter actually displays the algebraic difference 
between the two measurements. It makes the zero measurements 
by internally disconnecting the input terminals; then it 
switches back for an external input measurement. With the 
autozero key off, the reading rate of multimeter almost 
doubles, but it is not ·as accurate as when the autozero key 
is activated. It is an option that should be evaluated for 
each experiment [3]. 
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Digital Cassette Drive 
The drive can be turned on by a switch that is located 
on the front panel of the cassette drive (do not set the 
switch to the "STAND BY" position because in "STAND BY" 
position it uses more power than in the ON position and also 
it must be turned on and off by the calculator) [4]. 
Power may also be provided by a rechargeable battery 
pack located in the bottom of the drive housing. Before 
removing the battery pack, or connecting or disconnecting 
the recharger, be sure the cassette drive is turned off. 
A mini cassette may be inserted in the unit by simply 
opening the cassette door. The white label of the cassette 
should be oriented upwards and the exposed tape facing the 
drive. The cassette door should not be opened while the 
drive is operating or the busy light is on; some valuable 
data may be lost [4]. 
The power light normally indicates the switch status; 
however, it will go off if the battery becomes discharged 
during portable operati6n. Also, if the battery light is 
lit, the battery is weak and recharging is necessary within 
10 to 15 minutes of additional operation. Be sure to turn 
off the cassette drive before connecting the recharger. The 
busy light is on whenever the cassette drive is operating. 
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The function of the cassette drive is to store and 
retrieve data. Each set of data that is recorded on the 
cassette is given a name that is called a FILE. Each file 
may be named using up to seven characters. 
cannot be used for two files. 
The same name 
In normal operation there is a transfer of data between 
the cassette drive and a register of the calculator. Each 
unit of data, such as a voltage or a time, is called a 
Register. A record is a unit of storage capacity that is 
equal to about 32 registers. Whenever a new cassette is 
used, it must be initialized to establish a directory space 
and a format on the cassette. By executing the NEWM (new 
medium) command, the calculator prompts for the number of 
file entries that must be allocated to the cassette (any 
number up to 447) [l]. Each file that is recorded on the 
cassette needs an entry in the directory. The directory 
space created by NEWM consists of a number of records and 
each record has a maximum of eight entries; the last entry 
in the directory is reserved for the system and cannot be 
used. In addition, two· records on the cassette are reserved 
for system use as shown in Figure 2. 
The cassette has a total capacity of 512 records. For 
example, if 090 is specified for the number of file entries, 
the directory will occupy 12 records (90+1)/8=11.37~12. 
since two records are reserved for system use, this leaves 
13 
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-----~ 
"· 
System Use Directory Storage 
Figure 2. Cassette Configuration [1]. 
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498 (512-12-2=498) records available for storing data. Each 
record stores 32 registers; therefore, a total of 
(498x32=15,936) 15,936 registers can be stored on the 
cassette drive. Any information or data stored on the 
cassette are erased when NEWM is executed [l]. 
If the list of names of the files on the cassette is 
desired, the DIR command may be executed. Then the printer 
will list the names of the files, the type of information 
stored in the files, and the number of registers occupied by 
those files. The type of file is indicated by PR (program) 
and DA (data). The listing of the file can be stopped at 
any time by pressing R/S key. When the calculator displays 
"DIR FULL," it means that the file space on the cassette is 
full. Another cassette should be used or a file may be 
erased to make room. When the calculator displays "MEDM 
FULL," the space for storing data is full, or the remaining 
storage space is too small for the new file. Again a new 
cassette may be used or a file may be erased. For instance, 
refer to the example in the last paragraph in which ninety 
file entries were specified and 15,936 registers were 
available for storage. If eighty files were opened in the 
file space with 15,936 registers, and there is room for 10 
more file entries in the file space although storage space 
is full, the "MEDM FULL" message will be displayed. 
Similarly, if ninety files were opened with fewer registers 
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than before and there is room for further storage of 
registers, although file space is full, the "DIR FULL" 
message will be displayed. 
A file can be erased by execution of PURGE as follows: 
(a) Press ALPHA 
(b) Type the name of the file 
(c) Press ALPHA again 
(d) Press XEQ 
(e) Press ALPHA 
(f) Type PURGE 
(g) Press ALPHA 
If a file is opened with a name which has been used 
previously, "DUP FL NAME" message will be displayed and 
another name should be selected; erasing the old file will 
serve the same purpose. 
Printer 
The power can be controlled by the on-off switch 
located on the front panel of the printer. The rechargeable 
battery pack provides sufficient power for the printing of 
4000 to 5000 lines [5]. The normal charging time for the 
battery pack from fully discharged to fully charged is 14 to 
16 hours. The status of the rechargeable batteries can be 
shown by the BAT light (battery light}. When the BAT light 
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is on, the printer has about 10 to 15 minutes of power 
remaining. Always turn the printer off before beginning the 
recharging process. The mode switch on the printer controls 
what and how information is printed. The switch should be 
set on the MAN (manual) or NORM (normal) position for just 
printing the input data. Whereas in the TRACE mode, in 
addition to the input data, it prints the main program [5]. 
If it is necessary to see the names of programs and the 
number of registers that each program occupies in the 
calculator memory, the printer should be set to TRACE mode 
and CATALOG 1 pressed on the calculator. The functions 
available within the modules can be printed by pressing 
CATALOG 2. The standard (normal) functions available in the 
calculator can be printed by pressing CATALOG 3. The 
intensity of the characters being printed can be controlled 
by a 5-position switch located . on the front panel of the 
printer. To advance the paper in the printer, the ADV 
(advance) key can be used [2,5]. 
If the listing of a program is intended, the PRP (print 
program) function should be executed. The calculator will 
prompt for the name of the program that is to be printed. 
The name of the program should be given to the calculator by 
pressing ALPHA, the name of the program, ALPHA. If the 
printer is in the MAN (manual) mode while the PRP function 
is executed, the listing will be printed on the left side of 
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paper. In the TRACE mode, the listing of the program will 
be condensed by excluding statement numbers. In the NORM 
(normal) mode, the listing will be printed on the right side 
of paper. 
Plotter 
As was mentioned earlier the plotter is the only device 
in the system that requires a 110-volt supply. Power can be 
turned on by the power switch at the left rear of the 
plotter. The plotter performs an initialization cycle when 
it turns on as follows: 
(a) The error light turns on for a few seconds. If the 
paper loading lever is in the PAPER LOAD position, the 
ERROR light turns on for a few seconds, goes off, then turns 
on again and stays on until the initialization cycle is 
completed. Paper should be put on the paper tray and the 
paper loading lever should be placed in the PAPER HOLD 
position. 
(b) The plotter move~ the pen holder to the left pen 
stall to initialize its location on the Y-axes. It also 
checks the existence of the left pen. If there is no pen in 
the left pen stall, the pen holder checks the existence of 
the right pen. When there is only one pen, or if no pens 
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are found, the pen holder returns to a point near the right 
pen stall to complete the initialization cycle. 
There are two types of pens available for plotter: One 
is for standard plotting paper and the other is for 
transparency film. The top of each pen is marked with three 
characters in the pen.'s ink color. The "P" is for paper, 
"T" is for transparency film. The second and third 
characters indicate the approximate line width that the pen 
draws in millimeters. There is a switch on the right rear 
of the plotter that establishes the maximum plotting limits. 
The US position is for 8 1/2 x 11 inch paper; A4 is for 210 
x 297 millimeter paper [6]. 
CHAPTER IV 
OPERATING PROCEDURES 
As mentioned earlier, the instrumentation system 
consists of a calculator, multimeter, digital cassette 
drive, printer, and a plotter. The four modules (interface, 
time, plotter, and printer module) must be plugged into the 
calculator ports only while it is off. The interface module 
switch should face down and the print function switch must 
be set on DISABLE. The above items are required in order to 
have uninterrupted calculator operation. 
System Integration 
The peripheral devices should be connected in series 
except for the printer, as shown in Figure 3. An example 
data channel is shown in the form of a thermocouple 
connection to the input terminal of the multimeter. The 
calculator must be turned off before connecting any 
peripheral devices to the system. The direction of 



















Figure 4. Transfer of information/data by connectors [4]. 
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All the peripheral devices must be "ON" before using 
the system. A plotter may or may not be interfaced with the 
peripheral components depending on need and power 
availability. 
Procedures for Operation of the System 
Three programs "STORE,'~ "PRINTT," and "PLOTT" listed in 
Appendix C should be within the calculator memory and 
assigned to three different keys. If they are not within 
the calculator memory, see Appendix B for loading them into 
program memory. If they are not assigned, refer to Appendix 
A for procedures. 
Prior to collecting data, program "STORE" should be 
executed by the following procedure: 
(1) Put the calculator in user mode by pressing USER 
key. 
(2) Press the appropriate key which initiates the 
program "STORE." 
(3) The calculator will display "FILE NAME." A name 
with seven characters (maximum) should be given for the name 
of the file which will be opened on the cassette drive. 
Then press the R/S key and the calculator will display 
"LAPSE TIME." The Lapse Time should be given as 1. ---
The blank spaces are for the number of times 
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that the program will be paused. Each pause takes about 
1.62 seconds. For example, 1.002 for lapse time implies the 
data will be collected every [ (1.62 seconds) x (2) ] = 3.24 
seconds. 
The lapse time in multiples of 1.62 seconds aids in the 
choice of the frequency of input data. In the absence of a 
pause statement in the "STORE" program, the lapse time 
reduces to approximately 0.5 second. The calculator begins 
collecting data through the multimeter with the assigned 
lapse frequency, and then stores the data in the specified 
file on the cassette drive. The order of the data 
acquisition includes alternative input voltage and time 
data. When all the operations are completed the calculator 
will display 11.030. 
To get a record listing, the "PRINTT" program should 
then be executed. A sample listing of data with the lapse 
time 3.24 seconds is provided in Appendix D and was 
designated Rll through R30. This also corresponded to a 
single thermocouple input. The parameter R stands for the 
register number, where the even subscripts designate input 
voltage and the odd subscripts refer to the time data. The 
registers 1 through 10 arenot available for data storage; 
therefore, data will be stored in those registers Rll and 
above. At the end of listing data, minimum and maximum 
24 
voltages will be given for choosing range of variables for 
plotting. 
By modifying the programs the amount of input data can 
be easily changed (as shown in Appendix C). 
To get a plotting of the data, the "PLOTT" program 
should be executed. A sample plot of voltage versus time is 
provided in Appendix D. 
CONCLUSIONS 
A brief investigation into the applicability of the 
Hewlett-Packard Interface-Loop concept toward satisfying the 
need for a relatively simple, inexpensive, and portable 
data-acquisition indicated that: 
1) Depending on the restriction of the experiment, the 
concept is viable and is expected to be used initially in 
the classroom to gain familiarity with equipment operation. 
2) The minimum time increments between voltage 
measurements are on the order of 0.5 seconds. 
3) Follow-up effort should be directed toward 
increasing the flexibility of the system primarily through 
the addition of multi-channel capability. 
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APPENDIX A 
ASSIGNING PROGRAM LOCATION 
To assign a program to a particular key location, the 
program ("STORE," "PRINTT," "PLOTT") should first be copied 
from the cassette to the program memory of the calculator by 
the following procedure: 
(1) Turn on the devices 
(2) Press the ALPHA key 
(3) Type the name of the program 
(4) Press the ALPHA key again 
(5) To read a program from the cassette to the program 
memory of the calculator; 
(a) Press XEQ key 
(b) Press ALPHA key 
(c) Type READP 
(d) Press ALPHA key again 
(6) After about 10 seconds a zero will be displayed on 
the calculator. Then, to separate programs: 
(a) Press SHIFT key 
26 
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(b) Press GTO key 
(c) Press • (Dot) key twice 
(8) Repeat (1) to (6) for each program 
Finally, to assign the program ("STORE," "PRINTT," 
"PLOTT") to any key on the first two rows of the calculator, 
proceed as follow: 
(a) Press SHIFT key 
(b) Press ASN key 
(c) Press ALPHA key 
(d) Type the name of the program 
(e) Press ALPHA key again 
(f) Then press any key on the first two rows of the 
calculator designating the desired program location. 
To execute the program, the calculator should first be 
put in the USER mode by pressing USER key and then pressing 
the key to which the program was assigned. 
APPENDIX B 
LOADING A PROGRAM INTO THE PROGRAM MEMORY OF THE CALCULATOR 
To load a program such as "STORE," "PRINTT," and 
"PLOTT" into the program memory of the calculator, first it 
should be placed into program mode by pressing PRGM key. 
Then announciator shows the status of the calculator. It 
displays 00 REG nn (nn indicates the . number of unused 
registers left in program memory). Then the calculator 
should be set to the end of program memory by the following 
procedure: 
(a) Press SHIFT key 
(b) Press GTO key 
(c) Press • ( Dot ) key twice 
For defining the beginning of the program and name it, 
the following procedure should .be done: 
28 
(a) Press SHIFT key 
(b) Press LBL key 
(c) Press ALPHA key 
29 
(d) Type the name of the program 
(e) Press ALPHA key 
Then the program can be typed in the calculator. At 
the end, following procedure should be done: 
(a) Press SHIFT key 
(b) Press GTO key 
(c) Press • ( Dot ) key twice 
A program can also be loaded into the program memory of 
the calculator from a cassette, the procedure was explained 
in Appendix A. 
APPENDIX C 
THE LIST OF PROGRAMS 
01 LBL "STOREn 
02 AUTOIO 
















19 "LAPSE TIME" 
20 PROMPT 
21 STO 01 
"STORE" Program 
22 11.03002 » 
The format of this number is 
ll.fff02, fff stands for the last 
required register for data storage. 
For example, 11.03002 indicates that 
the odd registers, i.e., 11,13,15, •• 
•••• ,29 are specified for "time" for 
a 10 data point record. 
23 STO 00 
24 12.03002 
25 STO 04 
26 0.000000 
27 FIX 6 
28 SETSW 
data L 02 
30 RCL 01 
31 STO 05 
32 STOPSW 
33 RCLSW 
34 STO IND 00 
35 TRIGGER 
36 IND 
37 STO IND 04 
38 RUNSW 
39 LBL 06 
40 PSE 
41 ISG 05 
42 GTO 06 
43 ISG 00 
44 GTO 02 
The format of this number is 
12.fff02, fff stands for the last 
required register for data storage. 
For example, 12.03002 indicates that 
even registers, i.e., 12,14,16, •.••• 
••. ,30 are specified for "voltage" 
for a 10 data point record. 
30 
31 
45 ISG 04 
46 GTO 02 LlThe format of this number is 
47 11.030 ~~~~>~ 11.fff, fff stands for the last 










































































he fo rma t of this number is 11.fff, 
---_..;>~ fff stands for the, last required 
register f o r data storage. 
035 * 
036 STO 19 




041 STO 21 




046 STO 23 





051 STO 25 




056 STO 27 




061 STO 29 
062 RCL 12 
063 RCL 14 
064 X<=Y? 
065 GTO 01 
066 X<?>Y 
067 LBL 01 
068 RCL 16 
069 X<=Y? 
070 GTO 02 
071 X<>Y 
072 LBL 02 
073 RCL 18 
074 X<=Y 
075 GTO 03 
076 X<>Y 
077 LBL 03 
078 RCL 20 
079 X<=Y? 
080 GTO 04 
081 X<>Y 
082 LBL 04 
083 RCL 22 
084 X<=Y? 
085 GTO 05 
086 X<>Y 
087 LBL 05 
088 RCL 24 
089 X<=Y? 
090 GTO 06 
091 X<>Y 
092 LBL 06 
093 RCL 26 
094 X<=Y? 
095 GTO 07 
096 X<>Y 
097 LBL 07 
098 RCL 28 
099 X<=Y? 
100 GTO 08 
101 X<>Y 
102 LBL 08 
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103 RCL 30 
104 X<=Y? 
105 GTO 09 
106 X<>Y 
107 LBL 09 
108 STO 01 
109 RCL 12 
110 RCL 14 
111 x<=Y? 
112 X<>Y 
113 RCL 16 
114 X<=Y? 
115 X<>Y 
11'6 RCL 18 
117 X<=Y? 
118 X<>Y 
119 RCL 20 
120 X<=Y? 
121 X<>Y 
122 RCL 22 
123 X<=Y? 
124 X<>Y 
125 RCL 24 
126 x<=? 
127 X<>Y 
128 RCL 26 
12'9 X<=Y 
130 X<>Y 
131 RCL 28 
132 X<=Y? 
133 x<>Y 
134 RCL 30 
135 X<=Y? 
136' X<>Y 
137 STO 02 
138 EACH ODD 
139 PRA 
140 "REGISTER SHOWS' 
141 PRA 
142 UTHE TI E I I 
143 PRA 
144 SECO D 
14 .5 PRA 
146 CORRESPO D TO 
147 PRA 
148 THE VOLTAGE' 
149 PRA 
150 I VOLT 
151 PRA 
152 I THE EVE 
153 PRA 
154 I REGISTER EX 
155 VPRA 





















ghe format of this number is 11.fff, ~~~~>~ ff stands for the last required 






































































SEEKR rahe format of this number is 11.fff, 
11. 030 ---->-. fff stands for the last required 












































052 STO 15 




057 STO 17 




062 STO 19 




067 STO 21 




072 STO 23 




077 STO 25 




082 STO 27 




087 STO 29 
088 PINIT 











100 RCL 03 
101 ENTER 
102 RCL 00 
103 ENTER 
104 RCL 01 
105 SCALE 
106 SCI 1 








115 SCI 1 
116 RCL 01 
117 ENTER 
118 RCL 00 
119 ENTER 












132 "TIME IN SECOND" 
133 LABEL 
134 RCL 05 
135 ENTER 






142 RCL 07 
143 ENTER 






















165 SCI 1 
39 
IN VOLT" 
166 LBL 01 IThe format of this number is 11.fff, 
167 11.030~~~--->~ fff stands for the last required 
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CD 0 N 
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